Transcriptional regulation studies of myelin-associated genes in myelin-deficient mutant rats.
To identify and assess the consequences of the mutation in myelin-deficient (md) rats, the myelin proteolipid protein (PLP) gene and its expression were studied in md rats. Southern blots of the PLP gene demonstrated that no major deletions or insertions have occurred in this gene. In addition, the mutation in this gene does not result in a splicing defect in the RNAs, since all exons are represented in md PLP RNAs. These data are consistent with results in another laboratory indicating that a point mutation in the PLP gene in md rats results in a single amino acid alteration in the protein. To elucidate the molecular mechanisms producing reduced levels of PLP, myelin basic protein (MBP) and glycerol phosphate dehydrogenase (GPDH) mRNAs, and their corresponding proteins in md rats, in vitro transcription assays were performed. Transcription of the PLP gene in nuclei isolated from 23-day-old md rat brains was dramatically reduced relative to normal tissue. Thus, the single amino acid alteration in this protein alters the regulation of transcription of this gene. In contrast, the transcriptional activities of the MBP and GPDH genes in md rats were indistinguishable from normal animals. Thus, the lower level of MBP and GPDH mRNA and protein in md rats relative to normal results from a posttranscriptional event.